as follows. If the material is hard, like steel, grind the surface
first on a medium emery or carborundum wheel and then on a
fine one taking pains to hold the specimen in such a way that the
scratches produced by the first wheel will be eliminated by the
action of the second. If the sample is moderately soft, like
brass or Babbitt metal, clamp the specimen in a vise and file
the surface flat using first a medium and then a fine file. The
direction of filing with the fine file should be at right angles
to that of the coarse file and the operation should be continued
until the coarse file marks have been removed. It is a general
rule that when a specimen is being polished with a series of
abrasives the direction of polishing with each abrasive should be
at approximately right angles to that of the one next preceding
it and that the polishing should be continued with each abrasive
until the marks produced by the next coarser material have
been wholly eradicated.

After a fairly smooth surface has been obtained by grinding or
filing, continue the polishing operation by rubbing the surface
on a succession of emery cloths or papers, each one finer than the
one before it. Many kinds of emery cloth and paper are avail-
able, but the most satisfactory for metallographic purposes is
the French emery paper (Marke Hubert). If French emery
paper is used, transfer' the ground or filed specimen to the grade
1C, next to IF and finally to 0 and 00. For special work with
very soft alloys, the finer grades 000 and 0000 must be used and,
in such a case, either the specimen or the emery paper must be
kept moist with a light machine oil to get a satisfactory surface.

After as good a surface as possible has been obtained with the
emery papers, continue the polishing operation by rubbing the
specimen on cloths which have been treated with fine abrasive
powders, applied to them in the form of suspensions in water or
other suitable liquid. Polishing powders of this sort may be
obtained from any dealer in metallographic or chemical supplies.
An excellent series of abrasives for this special use, consisting
of various grades of alundum with ''levigated alumina" as the
final polishing medium, has been prepared by the Norton Com-
pany of Worcester, Massachusetts. Rouge is often used and
recommended by metallographers as the finest polishing powder,
but although it gives a brilliant polish, it has a tendency to